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BELLCOMM, INC. 
955 L'ENFANT PLAZA NORTH, S.W. WASHINGTON, D. C. 20024 

SUBJECT: Voice Communi c a t  i o n s  Requirement s DATE: November 15 ,  1968 
and C r i t e r i a  f o r  AAP Missions 1 
through 4 .  Case 620 FROM: A .  G .  Weygand 

1 MEMORANDUM FOR F I L E  

The writer reviewed a p r e l i m i n a r y  draf t  of  a document 
d i s t r i b u t e d  by M r .  A .  E .  Cole o f  t h e  Mar t in  Marrietta Corpora t ion  
( M M C )  t o  v a r i o u s  members of t h e  Ad Hoc Audio Working Group of  
t h e  Apollo App l i ca t ions  Program (AAP) I n s t r u m e n t a t i o n  and Com- 
munica t ions  ( I / C )  Pane l  i n  r e sponse  t o  an a c t i o n  i t e m  t o  deve lop  
v o i c e  communications requi rements  and c r i t e r i a  f o r  mis s ions  
A A P - 1  th rough AAP-4 .  Th i s  a c t i o n  i t e m  was a s s i g n e d  t o  MMC 

A copy ol' this d u r i n g  t h e  f i rs t  meet ing o f  the working group.  
p r e l i m i n a r y  d ra f t  i s  inc luded  i n  t h i s  memorandum as Appendix A .  
I t  i s  t h e  op in ion  of t h e  w r i t e r  t h a t  t h e  c o n t e n t  of t h i s  document 
shou ld  be  r e s t r i c t e d  t o  c l u s t e r  v o i c e  communications r equ i r emen t s  
avd c r i t e r i a .  T h e r e f o r e , i t  i s  recommended t h a t  t h e  s e c t i o n  of 
t h i s  document concerned w i t h  c r i t e r i a  f o r  r equ i r emen t s  and b io-  
medical data  g a t h e r i n g  and hand l ing  i n  t h e  AAP c l u s t e r  and for 
t h e  c a u t i o n  and warning system o f  t h e  o v e r a l l  AAP c l u s t e r  be  
d e l e t e d .  

(1) 

It i s  a l s o  recommended t h a t  t h e c o n t e n t  of t h e  c l u s t e r  
v o i c e  co u n i c a t i o n s  requi rements  and c r i t e r i a  s e c t i o n  of  t h i s  
docfment T e expanded t o  i n c l u d e  t h e  f o l l o w i n g  i tems:  

( a )  t h e  requi rements  and c r i t e r i a  f o r  bo th  t h e  b a s e l i n e  
c l u s t e r  mi s s ion  and t h e  backup Command Module/ 
S e r v i c e  Module (CM/SM) and Lunar Module/Apollo 
Telescope  Mount (LM/ATM) decoupled mis s ion .  

( b )  t h e  requi rements  and c r i t e r i a  f o r  v o i c e  communications 
suppor t  o f  crew members  per forming  e x t r a v e h i c u l a r  
a c t i v i t y  (EVA) and i n t r a v e h i c u l a r  a c t i v i t y  ( I V A )  as 
w e l l  as crew members i n  s h i r t s l e a v e  a t t i r e .  

( c )  requi rement  f o r  a communications in t e rcom p a n e l  i n  
t h e  t u n n e l  a r e a  of t h e  CM. 

( d )  requi rement  f o r  p r o v i s i o n  of  s i d e t o n e  t o  a crew 
member except  when u s i n g  t h e  speaker-microphone sub- 
system. 

( l ) A .  G .  Weygand, "Trip Report - F i r s t  Meeting of t h e  A d  Hoc 
Audio Working Group of t h e  AAP I / C  Panel" ,  Memorandum f o r  F i l e ,  
September 2 0 ,  1968.  
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(e> requirement to permit a crew member whose voice 
annotations on expiments are being recorded to 
monitor the voice communications between the other 
two crew members and the MSFN. 

(f) requirement for provision of adequate displays to 
indicate to the crew members the specific voice 
communications channel which is being recorded. 

In addition, some of the requirements and criteria 
contained in this draft document should be expanded for clari- 
fication and completeness. The results of an attempt by the 
writer to construct a consistent set of requirements and 
criteria for the design of a voice communications system for 
t h e  AAP cluster is included in this memorandum as Appendix B. 
Every effort was made to phrase the criteria so that existing 
eysiprnent design and hardware nf the varioiis m o d i ~ l e s  ~ n i ~ l d  h e  
used to the maximum extent practicable to meet the voice 
communications functional requirements. 

Attachments 
Appendices A&B 



APPENDIX A 

The following criteria apply to the intercommunication 
system in all vehicle of the AAP Flights 1 through 4 unless 
limited in any specific criterion. 
into three broad sections: voice, biomedical and caution and 
warning. 

The criteria are separated 

Section A: Voice & Voice Control and Display Functions 

1. The intercommunication system shall be a hardwire 
system throughout all carriers (CSM, MDA, AM, WS and 
LM-A) in the cluster. This system shall provide two 
way (duplex) voice communication among astronauts. 

2. The intercommunication system shall provide the means 
for duplex communication between astronauts in certain 
AAP carrier.s (MDA, AM, WS, and LM-A) and the stations 
of the Manned Space Flight Network (MSFN). 

3. The intercommunication system shall use two of the three 
stations in the audio center of each AAP CSM (Flight 1, 
3 and 3A) after docking to the Orbital Assembly (OA). 

Two channels A and B of duplex audio service shall be 
carried across the space mated carrier interfaces (CSM/ 
MDA and MDA/LM-A) with independent routings (separate 
and isolated connectors). 

4. 

5. Connections to the intercommunication system shall be 
made at intercom panels distributed throughout the 
carriers of AAP Flights 1 through 4 in the following 
manner : 

a. MDA (Docking port area) - 3  

b. AM (Lock area) - 1  

c. AM (STS area) - 2  

d. WS (Crew Quarters area) - 6  
e. WS (Forward LH2 tank area) - 4 

f. LM-A - 2  

6. Each intercom panel shall have two identical connectors 
designated A and B. At each panel the capability to 
switch either of the connectors to the microphone input 
and headset output of either channel A or B shall be 
provided. 
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7. 

8 .  

Either connector A or B shall accept the plug on the 
astronaut IVA or EVA umbilical. 

Two astronauts may connect to connectors k and B of the 
same intercom panel simultaneously. 

Microphone and headset lines in the OA shall have DC 
isolation from the CSM audio-center. Isolation pro- 
visions shall be located in the OA. 

The external impedance presented to each CSM Audio 
Center by the channel A and B earphone lines shall not 
exceed the equivalent of two Apollo headsets. 

Active components utilized to achieve line isolation 
shall be parallel redundant to each audio center. 

Connections between the channel A microphone line and 
the channel B earphone line; and the channel B micro- 
phone line and the channel A earphone line, shall be 
accomplished by control switch settings on the two 
stations of the CSM audio center used to support the 
OA intercommunication system. 

9 .  

10. 

11. 

12. 

13. The capability f o r  the astronaut to communicate with 
MSFN (via the CSM transmitter) through either channel 
from any intercom panel station shall be provided 
utilizing an extension of the push-to-transmit (PTX) 
circuit of the main line Apollo system. 
circuit shall be provided at each intercom panel 
interconnecting with a PTX switch located on the 
astronaut umbilical cable. 

A two wire 

14. Either station of  the CSM audio center shall be capable 
of being set up to respond to the PTX signal from the 
intercommunications system and provide communications 
to MSFN. 

1 5 .  28 VDC power shall be provided at each intercom panel. 
Each vehicle shall supply its own power to the intercom 
panel for this function. 

16. The design of the intercom panel shall provide means 
to prevent arcing during mating and demating of the 
astronauts' umbilical. 

17. Visual means shall be provided to indicate that DC 

18. 

power is available at the astronaut 's umbilical. 

Provisions shall be made such that any intercom panel 
may be used by an astronaut as a simplex (talk or 
listen) voice communication station without a headset. 
Microphone (talk) mode shall be available as push-to-talk 
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(momentary) and hands free (continuous). Speaker 
cperation is not required simultaneously with either 
microphone mode. 

19. Use of the intercom panel for a voice communication 
station without a headset shall provide an output 
level control on the speaker and an input sensitivity 
control on the microphone. 

20. Control shall be provided at each intercom panel to 
"Enable" or "Inhibit" voice recording from the inter- 
communication system. Controls shall be nomentary. 
"Enable" shall activate voice record electronics and 
start tape motion if required. "Inhibit" shall deactivate 
voice record channels, but not stop tape motion if it 
has been initiated f r o n  the AM control panel. 
shall not be effective if recorder is in a playback 
mode. 

"Enable" 

21. An indicator light shall be provided on each intercom 
panel to show when voice recording has been enabled 
anywhere in the cluster. 

2 2 .  Control and indication of the voice recording capability 
from the intercommunication system shall be provided 
in the CSM's used for A A P  Flights 1, 3 and 3 A .  Functions 
shall be the same as those appearing on each intercom 
panel. 

2 3 .  The capability of selecting the recording of voice from 
either channel A or channel B shall be provided in 
the AM.  

24.  The intercommunication headset shall be active in both 
the microphone (talk) and earphone (listen) mode when 
connected to an intercom panel connector supplying 
28 VDC. 

2 5 .  

2 6 .  

A level control for the headset earphones shall be pro- 
vided as part of the headset or communications umbilical. 

Electrical functions and mechanical elements common to 
all intercom panels in the M D A ,  A M ,  WS and LM-A shall 
utilize identical equipment and arrangements. 

Section B: Biomedical 

1. The intercommunications system shall provide for supporting 
the operational biomedical monitoring of two astronauts 
located in the MDA, A M ,  WS o r  LM-A.  
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2. 

3. 

4. 

5. 

6 .  

The intercommunicat ion system s h a l l  p r o v i d e  f o r  t r a n s -  
f e r r i n g  t h e  fo l lowing  b iomed ica l  s i g n a l s  from c o n n e c t o r s  
A and B on each  in te rcom p a n e l  t o  a m u l t i p l e x i n g  s y s t e m .  

Connector A ECG Ast ronaut  #1 

ZPN Astronaut  #1 

Body Temperature As t ronau t  #1 

Connector B ECG Astronaut  #2 

ZPN Astronaut  # 2  

Body Temperature As t ronau t  #2 

The in te rcomi iunica t ion  s y s t e m  shall p r o v i d e  for t h e  
t r a n s f e r r i n g  o f  a s t r o n a u t  i d e n t  i f i z a t i o n  s i g n a l s  from 
each connec to r  t o  a m u l t i p l e x i n g  s y s t e m .  S i g n a l s  s h a l l  
b e  capab le  o f  i d e n t i f y i n g  one of  t h r e e  a s t r o n a u t s .  

The biomedical/communication h a r n e s s  s h a l l  p rov ide  t h e  
implementa t ion  of a s t r o n a u t  i d e n t i f i c a t i o n  t o  be t r a n s -  
ferred through t h e  intercommunicat ion s y s t e m .  

P r o v i s i o n s  s h a l l  b e  made for more t h a n  one a s t r o n a u t  
u t i l i z i n g  a s i n g l e  channel ( A  or B )  o f  t h e  intercommuni- 
c a t i o n  s y s t e m  i n  t h e  MDA, AM, WS and LM-A for v o i c e  
w h i l e  p r e s e r v i n g  t h e  b iomedica l  data  and a s s o c i a t e d  
i d e n t i f i c a t i o n  of one a s t r o n a u t  on t h e  channel .  

The intercommunicat ion s y s t e m  s h a l l  d i s t r i b u t e  a nominal 
1 6 . 8  VDC power source  t o  a l l  i n t e rcom connec to r s  i n  t h e  
MDA, AM, WS and LM-A for powering t h e  b iomedica l  s i g n a l  
c o n d i t i o n e r s  on t h e  a s t r o n a u t s .  T h i s  power s h a l l  b e  
s u p p l i e d  from t h e  AM for t h e  b a s e l i n e  mis s ions .  For  t h e  
backup CSM/LM-A mission t h e  power s h a l l  be  s u p p l i e d  by 
b y  CSM. 

S e c t i o n  C :  Caut ion and Warning 

1. E l e c t r i c a l  s i g n a l s  i n  t h e  a u d i b l e  f requency  range  f o r  
a l e r t i n g  a s t r o n a u t s  t o  ou t -o f - l imi t  or miss ion  c r i t i c a l  
c o n d i t i o n s  s h a l l  b e  o r i g i n a t e d  i n  t h e  CSM, AM and LM-A 
and d i s t r i b u t e d  by the  intercommunicat ion s y s t e m  for 
e lec t ro -mechan ica l  convers ion  by  headset earphones and 
s p e a k e r s .  

2 .  The t o n e s  g e n e r a t e d  by t h e  AM sha l l  be d i s t r i b u t e d  by 
t h e  intercommunicat ion s y s t e m  t o  a l l  i n t e rcom p a n e l s  
i n  t h e  MDA, AM and WS. 
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3. Tones s h a l l  n o t  be c a r r i e d  across the space  mated 
c a r r i e r  i n t e r f a c e s  (CSM/MDA and MDA/LM-A). 

4 .  Tones sha l l  n o t  feed back a c r o s s  space mated ca r r i e r  
i n t e r f a c e s  (CSM/MDA and MDA/LM-A) on earphone l i n e s  
of t h e  in te rcommunica t ion  sys tem.  

5. Tone s i g n a l s  sha l l  b e  a p p l i e d  t o  t h e  headset earphones  
and s p e a k e r s  i n  such a manner that  t h e  t o n e s  are un- 
a f f e c t e d  by volume c o n t r o l s  and s i g n a l  defeat s w i t c h e s .  

6 .  Each in t e rcom p a n e l  sha l l  have a momentary t o n e  reset  
c o n t r o l .  A c t i v a t i o n  o f  t h i s  c o n t r o l  sha l l  s i l e n c e  on ly  
the  t o n e  from the  v e h i c l e  ( A M ,  LM-A o r  CSM) s u p p l y i n g  
t h e  p a n e l  where t h e  reset  i s  i n i t i a t e d .  



APPENDIX B 

Voice Communications System 
Requirements and Criteria f o r  t h e  AAP C l u s t e r  

The c l u s t e r  v o i c e  communications subsystem sha l l  p r o v i d e  t h e  
f o l l o w i n g  c a p a b i l i t i e s  r e g a r d l e s s  o f  the l o c a t i o n  of t he  crew 
members d u r i n g  e i t h e r  the b a s e l i n e  c l u s t e r  mi s s ion  o r  t h e  
backup LM/ATM miss ion :  

a. 

b .  

C .  

d.  

p r i v a t e  duplex  v o i c e  in t e rcom among t h e  crew members 

duplex  v o i c e  communications among t h e  crew members 
and the  Manned Space F l i g h t  Network ( M S F N )  

r e c o r d i n g  of v o i c e  communications on-board t h e  c l u s t e r  
and subsequent  dump of  t h e  r eco rded  a u d i o  t o  t h e  MSFN 

r e c o r d i n g  o f  v o i c e  a n n o t a t i o n s  by one crew member i n -  
dependent of  e i t he r  concur ren t  p r i v a t e  duplex  v o i c e  
in t e rcom between t h e  remaining crew members o r  con- 
c u r r e n t  duplex  v o i c e  communications among t h e  r ema in ing  
crew members and t h e  MSFN 

A common vo ice  communications h a r d l i n e  network sha l l  be  provided  
t o  i n t e r c o n n e c t :  

a. crew members per forming  e x t r a v e h i c u l a r  a c t i v i t y  ( E V A ) ,  
per forming  i n t r a v e h i c u l a r  a c t i v i t y  ( I V A ) ,  and/or  a t  any 
work s t a t i o n  i n  t h e  MDA, AM and OWS and i n  t h e  LM and 
CM when docked t o  t h e  MDA d u r i n g  t h e  b a s e l i n e  c l u s t e r  
mi s s ion  

b .  crew members per forming  EVA, I V A ,  and/or  a t  any work 
s t a t i o n  i n  t h e  LM and CM when docked t o g e t h e r  d u r i n g  
t h e  backup LM/ATM miss ion  

The common v o i c e  communications h a r d l i n e  network sha l l  i n c l u d e  
redundant  and independent  v o i c e  communications h a r d l i n e s  which 
sha l l  be r o u t e d  i n  p a r a l l e l  b u t  s e p a r a t e d  and u s i n g  d i f f e r e n t  
c o n n e c t o r s  a t  module i n t e r f a c e s  and sha l l  be connec ted  t o  
d i f f e r e n t  aud io  c e n t e r s  i n  t h e  CM. 

A d i f f e r e n t  aud io  c e n t e r  o f  t h e  CM sha l l  p rov ide  t h e  s o l e  con- 
n e c t i o n  o f  t h e  t r a n s m i t  and r e c e i v e  p o r t i o n s  of  each  o f  t h e  
dup lex  v o i c e  communications h a r d l i n e s  t h u s  forming two independent  
confe rence  c i r c u i t s .  

B r i d g i n g  o f  t h e  redundant  duplex  v o i c e  communications h a r d l i n e s  
t o g e t h e r  t o  form a s i n g l e  conference  c i r c u i t  s h a l l  be  p o s s i b l e  
v i a  s w i t c h  s e t t i n g s  a t  t h e  aud io  c e n t e r s  o f  t h e  CM a t  t h e  d i s -  
c r e t i o n  of a crew member i n  t h e  CM. 



B-2 

6 .  

7. 

8. 

9 .  

10. 

11. 

Two e l e c t r i c a l  u m b i l i c a l  d i s c o n n e c t s ,  one i n  e a c h  of t h e  
redundant  v o i c e  communications k a r d l i n e s ,  sha l l  b e  p r o v i d e d  
on a n  i n t e r c o m  p a n e l  a t  each of t h e  v a r i o u s  work s t a t i o n  
l o c a t i o n s  i n  t he  MDA, AM, OWS, and  LM. 

The e l e c t r i c a l  u m b i l i c a l  d i s c o n n e c t s  sha l l  be compa t ib l e  w i t h  
t h e  u m b i l i c a l  c o n n e c t o r  of t h e  p e r s o n a l  communications sys tems 
o f  t h e  crew members used d u r i n g  t h e  performance o f  EVA o r  I V A  
o r  when i n  s h i r t s l e e v e  a t t i r e .  

Suppor t  f o r  a l l  r e q u i r e d  f u n c t i o n s  o f t h e  p e r s o n a l  communications 
sys tems o f  t h e  crew members  ( e . g . ,  headset,  microphone and 
a m p l i f i e r ,  dc power, biomed, t r a n s m i t t e r  k e y ,  e t c . )  shal l  be  
a v a i l a b l e  a t  each  o f  t h e s e  e l e c t r i c a l  u m b i l i c a l  d i s c o n n e c t s .  

Two crew members sha l l  b e  able t o  p l u g  t h e  u m b i l i c a l  o f  t h e i r  
p e r s o n a l  co rmun ica t ions  systern i n t o  a d i f f e r e n t  one of t h e  t w o  
e l e c t r i c a l  u m b i l i c a l  d i s c o n n e c t s  a t  a g iven  l o c a t i o n  and t o  
u s e  t h e  r e s p e c t i v e  voice  communications h a r d l i n e s  s imul t aneous -  
l y  and wi thou t  mutual i n t e r f e r e n c e .  

Appearances o f  t h e  d u a l  e l e c t r i c a l  u m b i l i c a l  d i s c o n n e c t s  i n  t h e  
v a r i o u s  modules o f  t h e  c l u s t e r  sha l l  be as f o l l o w s :  

a. 

b .  

C .  

d .  

e .  

f .  

g* 

h. 

One 

three  ( 3 )  i n  t he  M D A .  

one (1) i n  t h e  a i r l o c k  s e c t i o n  o f  t h e  AM 

two ( 2 )  i n  t h e  s t r u c t u r a l  t r a n s i t i o n  s e c t i o n  o f  t h e  AM 

s i x  ( 6 )  i n  t h e  crew q u a r t e r s  area o f  t h e  OWS 

f o u r  ( 4 )  i n  t h e  forward  s e c t i o n  o f  t h e  OWS 

two ( 2 )  i n  t h e  LM 

one (1) i n  t h e  t u n n e l  a r e a  o f  t h e  CM 

e q u i v a l e n t  t o  one (1) i n  t h e  CM ( t h e  t h i r d  a u d i o  c e n t e r )  

o f  t h e  appearances  of t h e  d u a l  e l e c t r i c a l  u m b i l i c a l  d i s c o n n e c t s  
i n  t h e  LM, t h e  one appearance o f  tke d u a l  e l e c t r i c a l  u m b i l i c a l  
d i s c o n n e c t s  i n  t h e  t u n n e l  a r e a  of t h e  CM, and t h e  appearance  o f  
t h e  d u a l  e l e c t r i c a l  u m b i l i c a l  d i s c o n n e c t  i n  t h e  a i r l o c k  s e c t i o n  
o f t h e  AM s h a l l  be p r o v i d e d  i d e n t i c a l l y  w i t h  t h e  n e c e s s a r y  oxygen 
and water c o o l a n t  c o n n e c t o r s ,  d i s p l a y s  and c o n t r o l s  r e q u i r e d  f o r  
s u p p o r t  of up t o  two crew members per forming  EVA or I V A  b u t  need 
n o t  b e  p r o v i d e d  w i t h  any o t h e r  d i s p l a y s ,  c o n t r o l s  and/or  s w i t c h e s .  



B- 3 

1 2 .  C o n t r o l s  sha l l  be p rov ided  a t  l o c a t i o n s  conven ien t  t o  e a c h  
o f  t h e  appearances  o f  t h e  dua l  u m b i l i c a l  d i s c o n n e c t s  t o  en- 
able  two crewmen whose r e s p e c t i v e  p e r s o n a l  communications 
s y s t e m s  are p lugged  i n t o  a d i f f e r e n t  one o f  t h e  two d i s c o n n e c t s  
t o  share b o t h  t h e  t r a n s m i t  and r e c e i v e  p o r t i o n s  o f  t h e  same 
one o f  t h e  two v o i c e  communications h a r d l i n e s .  

1 3 .  C o n t r o l s  sha l l  be p rov ided  a t  l o c a t i o n s  conven ien t  t o  each  of  
t h e  appea rances  o f  t h e  d u a l  e l e c t r i c a l  u m b i l i c a l  d i s c o n n e c t s  
t o  e n a b l e  a crew member whose p e r s o n a l  communications s y s t e m  
u m b i l i c a l  i s  p lugged  i n t o  one o f  t h e  two d i s c o n n e c t s  t o  mon i to r  
w i t h  h i s  h e a d s e t  t h e  a u d i o  s i g n a l s  on b o t h  confe rence  c i r c u i t s  
when t h e y  are b e i n g  o p e r a t e d  i n d e p e n d e n t l y .  

S i d e t o n e  sha l l  be p rov ided  t o  a crew member u s i n g  one o f  t h e  
v o i c e  communications h a r d l i n e s  at any l o c a t i o n  i n  t h e  c l u s t e r  
v i a  t he  r e c e i v e  p o r t i o n  o f  t h e  h a r d l i n e  from t h e  a u d i o  c e n t e r  
i n  CM. 

14. 

15.  A l l  dup lex  v o i c e  communications between t h e  c l u s t e r  and t h e  MSFN 
d u r i n g  e i t h e r  t h e  b a s e l i n e  mis s ion  o r  t h e  backup LM/ATM m i s s i o n  
sha l l  be p r o v i d e d  v i a  an  RF l i n k  between t h e  CM/SM and the  MSFN: 

a.  t h e  U n i f i e d  S-Band ( U S B )  s y s t e m  

b .  t h e  VHF/AM t r a n s c e i v e r s  

c .  t h e  USB sys tem and t h e  VHF/AM t r a n s c e i v e r s  s i m u l t a n e o u s l y  

1 6 .  An a u d i o  c e n t e r  o f  t he  CM/SM sha l l  be used  t o  i n t e r c o n n e c t  one 
o f  t h e  independent  common vo ice  communications h a r d l i n e s  ( o r  
t h e  combined h a r d l i n e )  and t h e  a p p r o p r i a t e  RF s y s t e m ( s )  o f  t h e  
CM. 

1 7 .  S e l e c t i o n  b y  a crew member o f  t h e  s p e c i f i c  RF s y s t e m ( s )  o f  t h e  
CM/SM and t h e  s p e c i f i c  vo ice  communications h a r d l i n e  used  t o  
p r o v i d e  v o i c e  communications between t h e  c l u s t e r  and t h e  MSFN 
s h a l l  o n l y  be p o s s i b l e  from w i t h i n  t h e  CM. 

Crew members l o c a t e d  i n  t h e  CM, MDA, AM, OWS, or LM d u r i n g  t h e  
b a s e l i n e  m i s s i o n  o r  i n  t h e  CM and LM i n  t h e  backup LM/ATM 
m i s s i o n  s h a l l  b e  able  t o  key t h e  p r e v i o u s l y  s e l e c t e d  RF t r a n s -  
m i t t e r  i n  t h e  CM/SM by o p e r a t i n g  a push- to- t ransmi t  (PTX) s w i t c h  
from t h e i r  remote l o c a t i o n .  

18 .  

1 9 .  The u m b i l i c a l  of t h e  p e r s o n a l  communications s y s t e m  o f  t h e  
crew members s h a l l  b e  provided  w i t h :  

a .  a r e c e i v e d  v o i c e  volume c o n t r o l  

b .  a PTX s w i t c h  which when o p e r a t e d  s h a l l  key t h e  CM/SM RF 
t r a n s m i t t e r  p r e v i o u s l y  s e l e c t e d  for t r a n s m i s s i o n  o f  v o i c e  
s i g n a l s  t o  t h e  MSFN 
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2 0 .  

21. 

22. 

23 

24.  

2 5 .  

c .  a s leep  s w i t c h  which sha l l  shu t -o f f  a l l  t r a n s m i t t e d  o r  
r e c e i v e d  v o i c e  s i g n a l s  w h i l e  n o t  a f f e c t i n g  r e c e p t i o n  of 
t o n e s  gene ra t ed  by  t h e  Caut ion  and Warning System (CWS) 
o f  t h e  a p p r o p r i a t e  module 

The microphone of  t h e  p e r s o n a l  communications s y s t e m s  o f  t h e  
crew members sha l l  o p e r a t e  e i t h e r  h o t  o r  push- to- ta lk  ( P T T ) .  

Simplex speaker-microphone in t e rcom subsystems s h a l l  be  p rov ided  
f o r  use i n  t h e  CM,  MDA, AM, OWS, and LM w i t h  t h e  common v o i c e  
communications h a r d l i n e .  

When a c t i v a t e d ,  t h e  speaker-microphone in te rcom subsystem s h a l l  
p rov ide  a hot  s p e a k e r  which sha l l  be i n t e r r u p t e d  t o  p r o v i d e  
t h e  vo ice  t r a n s m i t  f u n c t i o n  by  crew member o p e r a t i o n  o f  a PTT 
o r  PTX swi t ch .  

The speaker-microphone in te rcom subsystems s h a l l  be  provided  
w i t h  t h e  fo l lowing  c o n t r o l s :  

a. 

b.  

C .  

d .  

e .  

f .  

The 

an on-off s w i t c h  

a r e c e i v e d  vo ice  volume c o n t r o l  

a t r a n s m i t t e d  voice  ga in  c o n t r o l  

a push- to- ta lk  (PTT) swi t ch  which when o p e r a t e d  s h a l l  
d e a c t i v a t e  t h e  speaker  and a c t i v a t e  t h e  microphone 

a PTX s w i t c h  which when o p e r a t e d  s h a l l  d e a c t i v a t e  t h e  
speake r ,  a c t i v a t e  t h e  microphone, and key t h e  CM/SM R F  
t r a n s m i t t e r  p rev ious ly  s e l e c t e ' d  f o r  t r a n s m i s s i o n  o f  
v o i c e  s i g n a l s  t o  t h e  MSFN 

a s l e e p  s w i t c h  which s h a l l  shu t -o f f  a l l  r e c e i v e d  v o i c e  
s i g n a l s  while not  a f f e c t i n g  r e c e p t i o n  of t o n e s  gene ra t ed  
by t h e  CWS of  t h e  a p p r o p r i a t e  module 

speaker-microphone in te rcom subsystems s h a l l  be r e p l a c a b l e  
by t h e  crew. 

To t h e  maximum e x t e n t  p r a c t i c a b l e ,  t h e  c o n t r o l s  and d i s p l a y s  
provided  a t  each of  t h e  work  s t a t i o n s  i n  t h e  c l u s t e r  for 
moni to r ing  and c o n t r o l l i n g  t h e  c l u s t e r  v o i c e  communications 
s y s t e m  ( e x c l u s i v e  o f  t hose  s t a t i o n s  used s o l e l y  f o r  EVA o p e r a t i o n s )  
s h a l l  be i d e n t i c a l  i n  both l a y o u t  and o p e r a t i o n .  
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2 8 .  

2 9 .  

30. 

31 

32 

33 

34 

35 

The e x t e r n a l  l o a d i n g  of any o f  t h e  CM a u d i o  c e n t e r s  s h a l l  n o t  
exceed t h e  e q u i v a l e n t  of two headsets of t h e  t y p e  used  i n  t h e  
p e r s o n a l  communications s y s t e m s  used  by t h e  crew members. 

An a m p l i f i e r / i s o l a t i o n  u n i t  ( a u d i o  l o a d  compensator)  s h a l l  
b e  i n c l u d e d  i n  each  vo ice  communications h a r d l i n e  f o r  t h e  
b a s e l i n e  c l u s t e r  mi s s ion  o n l y  t o  p r o v i d e  t h e  i n t e r f a c e  between 
the  h a r d l i n e  and the  audio  c e n t e r  of t h e  CM, p r o v i d e  dc  
i s o l a t i o n  o f  t h e  CM audio  c e n t e r  from t h e  h a r d l i n e ,  p r o v i d e  
a u t o m a t i c a l l y  an  e s s e n t i a l l y  c o n s t a n t  impedance t o  t h e  CM 
a u d i o  c e n t e r ,  and p rov ide  s u i t a b l e  aud io  s i g n a l  l e v e l s .  

The a c t i v e  p o r t i o n s  o f  each a m p l i f i e r / i s o l a t i o n  u n i t  s h a l l  be 
para l le l  r edundan t .  

No a m p l i f i e r / i s o l a t i o n  u n i t s  w i l l  be r e q u i r e d  f o r  t h e  backup 
LM/ATM miss ion .  

Recording o f  t h e  aud io  s i g n a l s  p r e s e n t  on e i t h e r  one of  t h e  
two independent  v o i c e  communications h a r d l i n e s  s h a l l  be 
p o s s i b l e  s e q u e n t i a l l y  under crew c o n t r o l  bu t  n o t  s imul taneous-  
1 Y  * 

Time c o r r e l a t i o n  o f  recorded  a u d i o  s i g n a l s  w i t h  mis s ion  e v e n t s  
sha l l  be p rov ided .  

During t h e  b a s e l i n e  c l u s t e r  mi s s ion ,  s e l e c t e d  a u d i o  s i g n a l s  
sha l l  be  r eco rded  i n  t h e  AM and dumped t o  t h e  MSFN v i a  a n  R F  
l i n k  from t h e  AM. 

The a m p l i f i e r / i s o l a t i o n  u n i t  o f  each  v o i c e  communications 
h a r d l i n e  s h a l l  p r o v i d e  a separate aud io  o u t p u t  s u i t a b l e  f o r  
r e c o r d i n g  o f  t h e  v o i c e  s i g n a l s  p r e s e n t  on t h e  confe rence  
c i r c u i t .  

During t h e  backup LM/ATM m i s s i o n ,  s e l e c t e d  a u d i o  s i g n a l s  s h a l l  
b e  r eco rded  i n  t h e  CM/SM and dumped t o  t h e  MSFN v i a  an R F  
l i n k  o f  t h e  USB sys tem of  t he  CM/SM. 

C o n t r o l s  s h a l l  b e  provided  a t  l o c a t i o n s  convenient  t o  each  of  
t h e  appea rances  of  t h e  d u a l  e l e c t r i c a l  u m b i l i c a l  d i s c o n n e c t s  
t o  e n a b l e  t h e  crew t o :  

a. i n h i b i t  r e c o r d i n g  of any v o i c e  s i g n a l s  p r e s e n t  on 
e i t h e r  o r  b o t h  of t h e  v o i c e  communications h a r d l i n e s  

b .  a c t i v a t e  a t a p e  r e c o r d e r  f o r  s t o r i n g  v o i c e  communications 
if none i s  o p e r a t i n g  
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c .  r e c o r d  audio  s i g n a l s  p r e s e n t  on e i t h e r  one bu t  n o t  
bo th  o f  t h e  v o i c e  communications h a r d l i n e  

d .  s e l e c t  t h e  p a r t i c u l a r  vo ice  communications h a r d l i n e  
whose audio  s i g n a l s  w i l l  be r o u t e d  t o  a t a p e  r e c o r d e r  
f o r  s t o r a g e  

Disp lays  sha l l  be  provided a t  l o c a t i o n s  convenient  t o  each  
o f  t h e  appearances  of t h e  d u a l  e l e c t r i c a l  u m b i l i c a l  d i s -  
connec ts  t o  enab le  t he  crew member t o  e s t a b l i s h :  

a .  whether v o i c e  communications are b e i n g  recorded  

b .  t h e  s p e c i f i c  vo ice  communications h a r d l i n e  whose 
audio  s i g n a l s  a r e  be ing  recorded  

DC power provided  a t  t h e  e l e c t r i c a l  u m b i l i c a l  d i s c o n n e c t s  
l o c a t e d  i n  t h e  MDA, AM, and OWS sha l l  be s u p p l i e d  by t h e  AM 
power s y s t e m ,  i n  t h e  LM by t h e  LM/ATM power supp ly ,  and i n  
t h e  CM by t h e  CM/SM power supply .  

The e l e c t r i c a l  u m b i l i c a l  d i s c o n n e c t s  s h a l l  p rov ide  p r o t e c t i o n  
a g a i n s t  p o s s i b l e  a r c i n g  occurrence  d u r i n g  mating o r  demating 
o f  t h e  speaker-microphone in t e rcom box and/or  t h e  u m b i l i c a l  
o f  t h e  p e r s o n a l  communications system w i t h  t h e  e l e c t r i c a l  
u m b i l i c a l  d i sconnec t s .  
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